excluded from the analysis to assess potential bias in the root placement due to the biased distributions (Harish, A., Tunlid, A., et al. 2013, Harish, A. and Kurland, C.G. 2017a) .
(3) Robustness to small (or large) genome-size bias. -The genomic composition of protein-domains is a reasonable proxy for the effective genome size measured as the number of proteins in a genome (or species) (Harish, A. and Kurland, C.G. 2017b) . Accordingly the number of distinct domains in the each species sampled from archaea and bacteria is smaller, on average, compared to that of eukaryotes species. Therefore, robustness against potential artifacts arising solely due to genome size bias, e.g. 'small genome attraction' or 'large genome attraction' artifacts was assessed (Harish, A., Tunlid, A., et al. 2013, Harish, A. and Kurland, C.G. 2017a) .
(4) Uncertainty in presence-absence coding (ascertainment bias). -Artifacts in
SCOP-domain identification using hidden Markov models (HMMs) can affect the number of characters (domains) that can be scored for each species. For example false positives can inflate the number of 'presence' states while false negatives can inflate the number 'absence' states. Such character 'coding bias' can arise either due to suboptimal HMMs or due to a higher than expected sequence divergence in certain species or both. False positive identifications due to suboptimal HMMs are insignificant (~2% of all HMMs in SUPERFAMILY HMM library) (Gough, J., Karplus, K., et al. 2001 , Pethica, R.B., Levitt, M., et al. 2012 . However, estimating false negatives is nontrivial. Therefore false negatives were simulated by re-coding 'presence' states (1s) as 'absence' states (0s). Root placement as well as tree topology was robust to re-coding a large fraction (between 30% and 60%) (Harish, A. and Kurland, C.G. 2017c) .
(5) Quality of genome sequence data/annotations. -The quality and consistency of genome annotation in terms of individual protein sequences and completeness of protein cohorts in a genome can often vary (Zaucha, J., Stahlhacke, J., et al. 2015) and can relate to all of the biases explained above. Extensive analysis of multiple random samplings showed that the variation affects estimates of the domain abundance (copy number variation) but not of domain occurrence (presence-absence) analyses (Harish, A., Tunlid, A., et al. 2013, Harish, A. and Kurland, C.G. 2017b) .
Altogether, the robustness of both root placement as well as the tree topology of the global ToL inferred from the SCOP-domain datasets against several potential phylogenetic artifacts were assessed. These comprehensive tests account for both stochastic errors as well as systematic biases. 
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Figure S2 Impact of excluding major taxa on rooting or monophyly. Phylogenies were estimated after deleting all the eukaryotes, bacteria and archaea. Accordingly, trees were estimated for three combinations: (A) Archaea + Bacteria (B) Archaea + Eukarya and (C) Bacteria + Eukarya. Phylogenies were estimated in MrBayes using the relaxed-clock IGR model. Table S2 . List of sequence evolution models evaluated for the core-genes-I dataset
